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Low-energy Diet of Pre-germinated Cereals and Soy Protein Decreases Body Fat in
Dietary Obese Rats
Misako SOGAWA and Akiko HARADA
ABSTRACT
In Japan, people’s lifestyles are diversifying and the obese population has been increasing due
to westernization of the diet. We have developed a low-energy meal substitute containing pre-
germinated cereals and soybean protein. The present study was performed to elucidate the mechanism
by which the test meal decreases body weight and fat during energy restriction using high-fat diet-
induced obese model rats.
Obese male Wistar rats were fed 25 w/w% of a high-fat diet ad libitum for 12 weeks. These
rats were separated into two groups of six rats each. One group was fed a20％ casein diet（control
group）and the other was fed the test meal containing pre-germinated cereals and soybean protein for
4 weeks. The total energy intake of each group was restricted to 70％ of their previous ad libitum
intake. Body weight was measured every other day, energy consumption was measured for24 hours,
feces weight was measured for3 days, and the fat content of feces was measured in the last week.
After 4 weeks of feeding, rats were sacrificed and blood samples were collected for plasma blood
assay（total protein, albumin, total cholesterol, HDL cholesterol, triglycerides, glucose, insulin, and
leptin）．Several organs（liver, kidney, stomach, gastrocnemius, and small intestine）and intraabdominal
adipose tissue were dissected and weighed. The carcasses were weighed and frozen at －20℃ until
body composition analysis. p＜0．05 represented statistical significance using Student’s t-test.
Body weight, intraabdominal adipose tissue, and percent body fat significantly decreased in the
intervention group. Along with reduction in body fat, levels of triglyceride and leptin significantly
decreased, and feces weight, feces fat content, and protein content in the gastrocnemius significantly
increased in the intervention group compared to the control group. It was suggested that intake of
the low-energy diet containing pre-germinated cereals and soybean protein was effective in reducing
body fat by reducing the fat absorbed by the body while maintaining intramuscular protein content.
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表3 臓器重量 表4 腹腔内脂肪蓄積量
図2 体脂肪率（％） 図3 血漿 TG濃度












































図6 血中レプチン濃度 図7 エネルギー消費量
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食餌性肥満ラットにおける発芽穀物および大豆たんぱく質含有低エネルギー食の体脂肪低減効果
― ７ ―
抄 録
近年，食の欧米化等により肥満者は急増している。我々は発芽穀物および大豆たんぱく質を含有
する1食置き換え型低エネルギー食品を開発した。そこで本研究では，食餌性肥満ラットを用いた
動物実験により，詳細な体脂肪低減機構の解明と安全性を確認することを目的とした。
7週齢のWistar系雄ラットに25％高脂肪食を12週間自由摂取させ（75kcal／日），食餌性肥満ラッ
トを作成した。無作為に2群に分け，対照群は20％カゼイン食（標準食餌 AIN93G），試験群は発
芽穀物および大豆たんぱく質を含有する試験食を4週間摂取させた（各50kcal／日）。1日おきに体
重測定後，飼育最終週にエネルギー消費量，糞重量および糞中の脂肪含有量を測定し，絶食後に採
血し各種血漿成分（総たんぱく質，アルブミン，総コレステロール，HDLコレステロール，TG，
グルコース，インスリンおよびレプチン）を定量し，解剖時に各臓器（肝臓，腎臓，胃，腓腹筋お
よび小腸）と腹腔内脂肪蓄積量を測定した。結果の統計学的検定は対応のない Student’s t-testを用
い p＜0．05を統計学的有意差とした。
試験群では，対照群に比べて，体重，腹腔内脂肪蓄積量および体脂肪率が有意に低下した。さら
に体脂肪の低減に伴い，試験群は対照群と比較し，血中 TG濃度と血中レプチン濃度が有意に低下
し，糞重量，糞中の脂肪含有量および筋たんぱく質含有量が有意に増加した。その他の試験項目に
ついては両群間に有意差は認められなかった。以上の結果から，発芽穀物と大豆たんぱく質に着目
した低エネルギー食の摂取は，筋たんぱく質含有量を増加させながら，体内への脂肪吸収率を低下
させることにより，より効果的に体脂肪を低減させる可能性が示唆された。
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